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AMMOCW paOpTU ycTpOrtCTBO. 
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Meoieifiiir. noci?eiiKHa et&noJiHdtt s bciuiv 

MyrpM Kopttyc* cp«Ahkmii tarHd^aMi: 

pa tf Bwemam Ha napyrnon iioeepjcHoc- 

pAJntMMlie orraepcrraa ^tfSR pa aMei2^>tf! 
B HUic noawywHeciKitt ynopoo, ytrra- 

H^nmnissoc & onocifocTii euiiWK sry/iKH. 

Ha 1 asoOpaMMo ycrpoacrao, 

B tpaMcwpniCM noMMMKMr oOa^-^A bm£; 
Ha dHT. 2 ^ pa9pe3 A-*A na ^r. 1; 
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iM :hni*. 3 - paspea B-B ua ^kr. 1| 

4 H 5 - /ctpodCTBO n pA5o^eH 

oKOMVMun p&cSoru* 

ycrpoftcTBo t^r, 1) cocrrofiT M3 5 
cx>cTaDHoro nosxoro Tiep^opKpoBauiioro 
kopnyca 1 c uajieTUH na Hero dJiAtfXKV-* 

antpHfiMSiA ruidiCT^h 3i HsrQTofijieifHHft «a 

KpenuTCH Hapity^sy 1 n^H noMpiuH 
ro voiptfiy^i !u»ft"w»''ii pncp&ftiu&we or- 

cTiyxHMK nd««Mjr e «a sapsomMV »»&p3«- ^ 

iBie xSZS^vBHBMk 9. Bar yxsopfii B grraiStae^- 
B CKBoacMifiR/. aryajxa y«pa(FC»8»a«w ax 30 
4{OH inn>iwt*5pft 3.0. or^eknBwenc*^ nepe- 

y^vpcMusTTO fcuSMMt* cnany»QCM 06- 

» -spy^ aaCpacttBaeror «ap 12, 

fi4n i^vr* 4i). noA iioilCT«ie»if AWne- 

-ran e zmaeicttpeM 3. 1^ jotoricmiw 
ottpenenasHHOFo g aa u gwufl w m Myvpenett 
nonocm iw« k woftcriwjMwo anemnra 
2 ium<MW» 1 »B0opM»pv9TCir H npiOEiiMa--^ 
ercA ic OfffsfMeaM cicftagoiiiiir nepenpttaaA 
MMTo noBpeoenR ooeaAVovi kotohru 
joai 90Hr jtiorTioaNdEisiM «iiiutocTH* B 
cjT/we Ajtypwimaag noBrwroeinw o6cw 

MOH mJHOHBIi no KOKSXaM OeOJKTWi 3 » ^ 

paoTowax DOMe<aaf9Tsui pesKHosue yn- ^ 
AarmffwnMiue KOAUUt, oOttcsmrwMfftiatc 
repMmraiocT^ nnacTvpir* 

lIMne TOCO, yH*cxoje Ma«t*- 

pn -3, wavmttrtwVKJBtf^ c pa«o^*e« toctm 
97iacTH*«Horo »jiaMiB»Ta 2, npHacMCtcw ■ 60 
cremcQ ckb^jthw. xia»newe )nuixocT« 
B TpyOax nQ-B4<sanT ixo Tairoa B^aor^XHEii 
np8 KOToppn cpesMaH umKni^Kd 10 paapr- 

em Bfftfs no ynopa a CDe7Hoti »fi»" 



MOHT 1] (0wr, 5). npe)wi«op<w-i«HMfcjft 
cpa3 ^-neneHTa 11 np4< nepeMememHi 
»Tyw.r 7 KCKjno^cacTCR «a cH«* Toro, 

HTO WOCCaJIHPOBaNlie KMaKOCTH, BblTeC- 

HueMcm Ma Kopnyca 1 Aanrqiooiancfi 
BTy/ocoft 7 xepes icajtMCSpoBaHitoe ot- 

Bep<mio i m Kpwfce 6 # co3;iaeT m;!- 

paBiniH^CfKMtt xiBunoep0 KOToptin ooecne- 
MHB&eT rutasHoc 6e3 yAapa nepeMouieHHs 

BTyJIKU 7, npU BTOM HOJlOXeHMM BXy/lKK 
7 (*Br, 5^ w^k^rmxM ^ OKaswMiOTCH npo- 
TWB xnop^B fi. noA AettcTBHOM npyiuiH 
9 ynopu 8 n^peMesaioTCR UKyrpb Kopnyca 
1 H yraivwaaioT^fi b atieMxax oryjiKu 
7 C^wr^ 5;. An^ fle^>oi»«iui« n repne- 
Ti^foz^ opfUKartor ic creuice cicbwkhh 
Hmaen ^tan nna<rvkipfi 3 Aaa^ieHMe a 
Tpydxa* omiaaioT, sAacTavHufi TpyCMatufl 
auiaMmv 2 nptfodperaer nap»oHa^a«Hy»» 

Barei" ycrponcwao npiKmycKaiaT 
ua oiipa«aAe)iayio aewwHy* HaEmTaii 
a ¥py«br aaiAKocTb H aoB«adan ce Aa»J»e- 
wja AQ KBwscTUpro npafleAB, npoHaao- 

Ae^opMaEUDB Bnaesi Macm nJiacnopK 
3, 9oom offioMOMaa one^aumi no ycva- 
ttOBKe mtacivpR napart floaaeMOM mhct- 
pya«eirva to ap8«pxiiocT% aa»neBH« 
MHiA'fatevti a xpyeaoc ooBsaicaio't ao cpesa- 
jBcra BsoHiaiw 10^ upK vo-ov^ BxyAxa 7 ne«- 
peM^taamcfT a apaaitee NHXHee RonOTe- 
tiwe Wrtirp 6). Ow C ao btvak* 7 co- 
awB&awca o paflKaJibSMM oT»apcTK«^4 a 
B- leepnyee 1 k »<l5r»paaM«*? wmoc^fc TpyC 
eoDe«»e«ca e saTpyMUM npocTpancTBOM, 
HTO o6ecamwB«arr ooppwHcuu© Tpy6 
nfiff noAMMe HncxpyHesTa. Vnopu 8 
oemMoa a vaxoH ciono»aiiRn, npa ko- 
iicipoH MOWT Cacra oay<BecTBJie« eecnpe- 
mtTcraemaiifl OQmieM MHcrpyMeHTa *a 
iio»apJcaoCT», QepeMacTHB axynKy 7 a 
Kpavaee aapxaae riona*»BHe u saMeHH^ 
cpeaofaie aJxeKeitTM 10 k 11 tta Hoatie, 
roTovHT ycxpoft«»o a*w ttpobca^x^ 
cAoaymKX on«pauH<l no ycraHoaaa 
OjjttCzf<p«a a cKBaascaax* Aar yAoflcxna 
ceopiui aneMHT 10 mokup ycraua^ 



mpA^b B aopnycaa 1 cio^ BTymcoa 7 , 
* ynepx»BailM« luiacTupji 3 ftfw enyc- 
K0 KHcrpyMftRTa B cicaaBKfty ocymaCT- 
BAXBTCii upv nOMOBW VBAa (anaweHM 
7 paaMcmetiaoro a KKJtKCll mcth 

Kppoyca 1 (♦ar- 1) H aaAiOtwerocji 
oaraHajARW MffMno:t. KpoMe yKa:»aM- 
ttcvro. Hopyx 0«TJ> ixpweiieHti jxaa ysAa, 
OAROVHttHUX no KOHcrpyifTKWBOMy «cnoa- 
amxm n paaitesieRWX a aejaocHea k hiw- 
ften 'iaimi Kopnyea 1, BosHC^eH h xaicon 
aapuauT yuapamBaimK odoixcucN 3| npa 
roTOpOH »car«vffcayeraa oiwoaaauJi y»aA. 
pawociotiffmR a HNxMea vac-m Kopayca 
K paapyuaema tarw^r, ^jKrcrtpywcoan 
oBono^y 3 B BWXtfeft ee ^acxH. PaS' 
pyisewfe mxH^Ta h ocso6oxAemie o6o- 
nerom 3 MoxeT tSwn^ ocyraecxB/iaKD 
J1K0O npw ae^pHauim snacxinnoro 3ne- 
MeHTd li tofto npa nepeMeoeatnf btva- 
Kir l« 
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(54) A DEVICE FOR PLACING A PATCH IN A WELL 

1 

The invention relates to drilhng and operation of oil and gas v^ells, and specifically to 
devices that can be used for sealing locations of damage to the casing or a fluid loss zone. 

A device is known for placing a patch in a casing, including a [illegible, might be 
corrugation or corrugated] patch and [iUegible, might be "securing at the lower end"] 
[illegible] hydraulic coring head [illegible, might be "v^th guide [illegible] and conical ram"] 
[1]- 

However, the use of the aforementioned device is associated with significant 
diflSculties in the manufacture of the corrugated pipes for the patch and placing the patches 
downhole. The latter is explained by the fact that if the strength of preliminary bonding of the 
patch to the string is insufficient, during pulling the corrugated patch [illegible] may shift and 
the location of the damage will remain unsealed. 

The device closest to the invention is a device for placing a patch in a well that 
includes a hollow perforated body with an elastic tubular element secured thereon, a patch to 
be expanded, and a 
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locking assembly to keep the patch from moving longitudinally [2]. 

A disadvantage of that device is the poor reliability in operation, associated with 
problems in the design of the patch locking assembly. This may lead to incomplete pressing of 
the patch and jamming of the entire device in the well. 

The aim of the invention is to improve the reliability of operation of the device. 

The aforementioned aim is achieved by the fact that in the device for placing a patch 
downhole, including a hollow perforated body with an elastic tubular element secured thereon, 
a patch to be expanded, and a locking assembly to keep the patch from moving longitudinally, 
the latter is implemented as spring-controlled stops and a bushing secured within the body by 
shear pins, with a seat for a ball that will be dropped and recesses on the outer surface, where 
the body has radial through holes for disposition therein of the spring-controlled stops, 
mounted in the plane of the recesses in the bushing. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the A — 
A section in Fig. 1; 
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Fig. 3 shows the B — section in Fig. 1; Figs. 4 and 5 show the device in the working 
position; Fig. 6 shows the same, after the work is completed. 

The device (Fig. 1) consists of a composite hollow perforated body 1 with an elastic 
tubular element 2 slipped onto it. On top of elastic element 2 is placed the patch 3 to be 
expanded, fabricated from corrosion-resistant metal having the required strength and elastic 
properties, such as stainless steel. 

Elastic tubular element 2 is secured to body 1 with the help of sleeve coupling 4. In the 
upper portion of body 1, there is a thread for joining [illegible] 5. The lower portion of the 
composite body, having radial holes a and b, [two illegible words] cap 6 with calibrated orifice 

c. 

The locking assembly to keep patch 3 from moving longitudinally is implemented as 
bushing 7 with seat recesses e and [illegible-2 words] / on the outer surface. Stops 8, 
provided with springs 9, are disposed in through holes b of body 1 . Patch 3 is supported[?] on 
stops 8 as the device is lowered downhole. Bushing 7 is restrained from unintended movement 
by shear bolt 10. Shear member 11, mounted in the lower portion of body 1, serves as a limit 
stop to limit movement of bushing 1. 

The device operates as follows. 

After the device is lowered downhole on drill pipes or tubing to the required depth, 
ball 12 is tossed into the pipe and lands in seat d of bushing 7, and closes off the central 
channel therein (Fig. 4). Under the action of the pressure of the injected fluid, elastic element 
2 expands and makes contact with patch 3. When a certain pressure is reached in the internal 
cavity of the pipes and elastic element 2, patch 3 is deformed and squeezed against the wall of 
the well, sealing off the location of damage to the casing or the fluid loss zone. In the case 
when damage to the casing is to be repaired, at the ends of sleeve 3, rubber packing rings are 
placed in the bores to ensure leaktightness of the patch. 

After the section of patch 3 in contact with the working part of elastic element 2 has 
been squeezed against the wall of the well, the pressure of the fluid in the pipes is increased up 
to the value at which shear bolt 10 fails. Then bushing 7 moves downward as &r as it will go 
toward shear 
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member 1 1 (Fig. 5). Premature shearing oflF of member 1 1 on movement of bushing 7 is 
prevented because throttling of the fluid displaced from body 1 by moving bushing 7 through 
calibrated orifice 6 in cap 6 creates a hydraulic shock absorber, which ensures smooth 
movement of bushing 7 without jarring. In this position of bushing 7 (Fig. 5), recesses e are 
against stops 8. Under the action of springs 9, stops 8 move inside body 1 and drop into 
recesses e of bushing 7 (Fig. 5). In order to deform and tightly squeeze the lower part of patch 
3 against the wall of the well, the pressure in the pipes is released, elastic tubular element 2 
takes on its original shape, then the device is lowered by a certain amount. By heating the fluid 
in the pipe and raising its pressure up to the known limit, the lower part of patch 3 is 
deformed. After the operation of placing the patch is completed and before lifting the tool to 
the surface, the pressure of the fluid in the pipes is raised until boh 10 shears off, at which 
point bushing 7 moves to the extreme lower position (Fig. 6). Slot / in bushing 7 matches 
radial hole a in body 1 and the inner cavity of the pipes communicates with the casing string — 
borehole annular space, which ensures draining of the tubes when the tool is lifted. Stops 8 
remain in a position for which the tool can be lifted unhindered to the surface. The device is 
prepared for carrying out the ne?ct operations of placing patches downhole by moving bushing 
7 to the extreme upper position and replacing shear members 10 and 11 with new ones. For 
convenience of assembly, member 10 can be mounted in body 1 under bushing 7. 

Patch 3 is restrained during lowering of the tool downhole with the help of the 
assembly (elements 7-9) disposed in the lower portion of body 1 (Fig. 1), being the optimal 
embodiment. In addition to the aforementioned, two assemblies may be used, identical in 
design and disposed in the upper and lower portion of body 1. An embodiment of the restraint 
of sleeve 3 is also possible for which the described assembly is used, disposed in the lower 
part of the body, and the breakable pin that locks sleeve 3 is disposed in its upper part. 
Fracture of the pin and release of sleeve 3 may be accomplished either by deformation of 
elastic element 2 or by moving bushing 7. 
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Use of the proposed device makes it possible to improve the reliability of operation for 
elimination of leaks in the string or a fluid loss zone by preventing poor quality bonding of the 
patch of the device to the walls of the well. Furthermore, it eliminates the need to fabricate 
expensive corrugated patches on special equipment. 

Thus the technical and economic impact from using the proposed device [several 
illegible words], consumed in elimination of leaks in the string or a fluid loss zone [illegible]. 

Claim 

A device for placing a patch in a well, including a hollow 
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perforated body with an elastic tubular element secured thereon, a patch to be expanded, and 
a locking assembly to keep the patch from moving longitudinally, distinguished by the fact 
that, with the aim of improving its reliability in operation, the locking assembly to keep the 
patch from moving longitudinally is implemented as spring-controlled stops and a bushing, 
secured within the body by shear pins, with a seat for a ball that will be dropped and recesses 
on the outer surface, where the body has radial through holes for disposition therein of the 
spring-controlled stops, mounted in the plane of the recesses in the bushing. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14[?], pubUshed 1965. 

2. US Patent No. 3111991, cl. 166-14[?], published 1963 (prototype). 
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[figures under columns 5 and 6] 
[see Russian original for figure] 



[see Russian original for figure] 
Fig. 1 A-A 
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